Internal fertilization and anisogamy are thought to impede the evolution of exclusive paternal care by reducing paternity assurance and increasing male promiscuity. The potential role of sexual selection in easing these constraints is currently being examined in vertebrates but has not been seriously studied in most arthropods. To distinguish the effects of sexual from natural selection on the evolution of arthropod paternal care, I tested predictions of the state of several life history and behavioural traits under both forms of selection across all known taxa with exclusive paternal care. The results suggest parallels between prezygotic nuptial gifts and exclusive postzygotic paternal care and support the hypothesis that, in arthropods, male behaviours that enhance female reproductive success either directly by releasing females from the fecundity constraints of maternal care (enhanced fecundity hypothesis) or indirectly by identifying mates with superior genes (handicap principle) are traits on which sexual selection has acted. Under such conditions males willing to guard young become preferred mates for gravid females and enjoy greater promiscuity than males unable or unwilling to guard. Females use nest construction or the act of guarding another female's eggs as honest signals of paternal intent and quality.
Internal fertilization and anisogamy are thought to impede the evolution of exclusive paternal care by reducing paternity assurance and increasing male promiscuity. The potential role of sexual selection in easing these constraints is currently being examined in vertebrates but has not been seriously studied in most arthropods. To distinguish the effects of sexual from natural selection on the evolution of arthropod paternal care, I tested predictions of the state of several life history and behavioural traits under both forms of selection across all known taxa with exclusive paternal care. The results suggest parallels between prezygotic nuptial gifts and exclusive postzygotic paternal care and support the hypothesis that, in arthropods, male behaviours that enhance female reproductive success either directly by releasing females from the fecundity constraints of maternal care (enhanced fecundity hypothesis) or indirectly by identifying mates with superior genes (handicap principle) are traits on which sexual selection has acted. Under such conditions males willing to guard young become preferred mates for gravid females and enjoy greater promiscuity than males unable or unwilling to guard. Females use nest construction or the act of guarding another female's eggs as honest signals of paternal intent and quality.
 2000 The Association for the Study of Animal Behaviour
Exclusive postzygotic paternal investment is the rarest form of parental care in animals and is particularly uncommon in arthropods (Ridley 1978; Zeh & Smith 1985; Clutton-Brock 1991) . Both anisogamy and internal fertilization have been cited as elevating the costs of paternal behaviour beyond the benefits accrued from elevated offspring survival. One consequence of anisogamy, the inherent asymmetry in the timing and degree to which males and females invest in gametes, is that male reproductive success is far more likely to be limited by the number of fertilizations achieved than by the number of gametes produced (Williams 1966) . Sexual promiscuity, therefore, is a cornerstone of most male reproductive strategies and paternal care is usually a direct impediment to promiscuous mating behaviour (Trivers 1972; Maynard Smith 1982) . Internal fertilization, the fertilization mode practised by the vast majority of arthropods, is also predicted to discourage the evolution of paternal care because it usually reduces a male's certainty of paternity (Trivers 1972; Dawkins & Carlisle 1976; Eberhard 1996) and creates a physical disconnect between a male and the eggs he has fathered when those eggs are laid (Williams 1975; Gross & Shine 1981) .
Despite these obstacles, exclusive paternal care has evolved in at least eight independent arthropod lineages; male belostomatid giant water bugs (Smith 1997), Plunentis and Scolopocerus coreid leaf-footed bugs (Brailovsky 1989) , Rhinocoris (Odhiambo 1959) and Zelus (Ralston 1977) reduviid assassin bugs, pycnogonid sea spiders (King 1973) , Zygopachylus harvestmen (Mora 1990) and Brachycybe (Murakami 1962; Gardner 1974) andrognathid millipedes care for eggs, sometimes for weeks, with no help from females. Explanations of such behaviour have focused on mechanisms that permit paternity assurance, associate males with offspring at birth, and provide at least as many opportunities for promiscuity as those enjoyed by males that do not provide care. For example, paternal reduviids, harvestmen and belostomatids have internal fertilization, multiple mating opportunities and sperm-storing capabilities, but it is still relatively easy for 
